Surgical pulmonary embolectomy is one of the treatment options for massive pulmonary embolism. At our institute, we have recently adopted a strategy of video assistance for better visualization and clearance of distal pulmonary emboli. Here, we describe our experience.
INTRODUCTION
Surgical pulmonary embolectomy (SPE) is an established emergency treatment for massive pulmonary embolism. However, it is still underutilized for many reasons, including historical bad results and lack of familiarity with the procedure [1] . Recently, the results have been excellent with many groups reporting lower mortality for these desperately ill patients [2] [3] [4] . Our group has recently adopted a strategy of video assistance for better visualization and clearance of distal pulmonary emboli.
TECHNIQUE
From October 2014 to June 2016, 15 patients underwent emergency SPE. There were 8 (53%) women. Three (20%) patients had documented deep venous thrombosis, 5 (33%) patients were mechanically ventilated and 5 (33%) patients received cardiopulmonary resuscitation preoperatively. All patients had an inferior vena cava filter placed perioperatively. The mean troponin was 0.20 ± 0.10 ng/ml and mean brain natriuretic peptide was 368 ± 316 pg/ml. All of them had moderate-to-severe RV dysfunction on transthoracic echocardiogram.
All procedures were performed through a median sternotomy (Video 1). Standard cardiopulmonary bypass with bicaval cannulation was utilized. Aorta was typically not cross-clamped. Aortic root vent was used for de-airing. Systemic hypothermia to 30 C was utilized. A left ventricular vent was placed in case the heart fibrillates. A longitudinal incision was made in the main pulmonary artery for 3-5 cm. The saddle thrombus was removed. An Olympus Endoeye Flex articulating 5-mm high-definition videoscope (Olympus Corporation, Tokyo, Japan) was introduced into the left pulmonary artery with careful visualization of the segmental pulmonary vessels. The scope has a flexible tip, which can bend in all directions up to 100 C, and the whole system is autoclavable. Desjardin's gall bladder stone forceps passed under videoscopic vision were utilized to extract the (Fig. 1A) . Care was taken not to grasp pulmonary artery intima. Sometimes, a short period of low flow or circulatory arrest was required. The process was repeated on the right side for complete clearance of thrombi (Fig. 1B) . The pulmonary artery was closed. The right atrium was explored; the scope was passed through the tricuspid valve into the right ventricle. Careful inspection of the apex of the right ventricle and outflow tract was performed ( Fig. 1C and D) . A patent foramen ovale, if present, was closed. Thirteen (87%) patients had successful recovery to discharge. Two (13%) patients died in hospital within 30 days of operation. One death was due to anoxic encephalopathy and the other had undiagnosed disseminated malignancy. The mean cardiopulmonary bypass time was 103 min. The median duration of mechanical ventilation, inotropic support, intensive care stay and hospital stay were 2, 4, 5.5 and 13 days, respectively.
DISCUSSION
Surgical therapy is considered a last resort for acute pulmonary embolism and reserved for patients in extremes. A recent editorial bemoaned this underutilization of SPE, with one of the major reasons cited being a lack of training for cardiac surgeons in this procedure [1] . Video assistance allows for visualization by the entire team and a supervised hands-on experience for the trainees.
The unencumbered visualization also allows complete removal of the thrombus to the segmental level with careful avoidance of endothelial injury, which can lead to pulmonary artery rupture, one of the dreaded complications of SPE. Secondary incisions in the right pulmonary artery are not required. Similarly, inspection of the right ventricular apex and outflow tract is easier and more complete with video assistance.
CONCLUSION
We believe that the use of a videoscope enhances the subjective ease and completeness of pulmonary embolectomy and allows for a supervised transfer of surgical skills. Video 1: Video assistance for surgical pulmonary embolectomy.
